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Title of Slide Presentation

Arroya Sit Ski

Peter Axelson Beneficial Designs, Inc.
Jeremy Vican Minden, Nevada

Cross Country Ski
Dynamic
Seating
Spring
Assist
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Pax — - i , )

Back - ! 1 A!rcraft
e A R . o Aisle

Chair

Available from
BES Rehab Ltd

Dynamic Seating . . The HipGrip is a postural
HipGrip seating device designed to

help control pelvic
position and provide
stability while in a
wheelchair while allowing
range of motion and
movement in anterior and

A p <
w : : ‘ posterior pelvic tilt.
- ‘ 1 P
[ § s
) i : )

|

Available from
Bodypoint

FlexRim - R % GripRim
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Adaptive
Canoe
Seating

“ ] — >, )
\% Available from
~ ~> Chosen Valley

Canoe Accessories

i|? ,
What makes a great trail~ w “Moderate” or “Easy’

,;@v - : mean different things
“Sagin.  People have different
ml@) s

Providing trail access information
Preventing access barriers
Improving trail surfaces
Protecting the environment

i\ abilities (young children,
older adults, people with disabilities, unfit and
inexperienced individuals)

Assessment must provide objective
information

Assessment and

Compliance
Inventory existing facilities and
infrastructure

Determine compliance with existing
ADAAG and Developed Outdoor
Recreation facilities

Create transition plan with goals and
objectives for accomplishing access
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UTAP Assessment Team

Over 1000 people trained to lead UTAP
assessments

Over 55 trainers to teach UTAP
workshops

State and agency-wide implementation
is growing (AZ, MN, IN, NY, CA, FL)

UTAP assessments available from
consultants

BD ref: filename.ppt

Key UTAP Information

me o

-

Features & 43_.
Facilities

Development of a Complete
Outdoor Recreation

Assessment Process

Develop and validate a repeatable
assessment process for all Outdoor
Recreation Elements

Create instructions and data collection
forms to determine compliance

Set up electronic data collection and data
base for management of information

rev: yy/mm/dd
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DORAP Deliverables

Data collection forms with instructions
Software to record and export data
Tool kit for performing all measurements

One day training course on DORAP
Web based DORAP training course

Combine with UTAP for comprehensive
training

O 5]

Picnic Table
Measurements | =

. ]
20
TW i !

lﬁﬁgfﬁ

L1 B

KDL— o *‘

12"
KD‘<7 Min *‘

i

[

!
H TH em:ﬁé/,/
f

Picnic
Table
Clearance
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DORAP applies too

Urban or rural trails of any type
City, county and state parks

Picnic and camping facilities
Visitor centers and rest areas

Any public area that has any Outdoor
Recreation Elements

Measurement Comparisons

rev: yy/mm/dd

Premm Total |Knee [Knee |Toe Toe

iter Spaces |Width |Depth |[Height [Depth Height
Name Feet |Reqd Inches [Inches |Inches |Inches Inches
Minimum 1 30 19 27 24 9
P.K. ~ 1 37 8| 275 8| 275
K.N. ~ 1 28 9 27 9 27
J.V. 16.8 1 36 8 28 28
B.B. 16.4 1 37 7.5 27 7.5 27
J.S 14 1 37 8 27 27
S.P. 16.6 1 37 8 27 8 27

Measurement of Surface
Firmness and Stability

Rotational penetrometer developed
to objectively measure surfaces

Portable device that can be used in
the field

Allows measurement of carpets,
playgrounds and trail surfaces

Page 5
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Rotational Penetrometer

Obijective surface
measurement device ) tin emari . e e Rty Al
Draft Standard for Trail Cover s

measure of firmness Sheet o S i . L

and stability under . : -
development with Data —

Available from
Beneficial Designs

railhead 7o Falls

DI /! 4.k | cmbedded et
oo 1= T s et

ts) ¥
| Multiple 424 i |
wood _ speontia|

Segment
Cover Sheet i : e e
with Data F I == Srm———————— Cegment Data

- IR e me  Collection

=== 1) with Data

ail Ware
Station Data Entry

Park List || Park Info || Trail List | Trail Detail|| Segments Segmentcoverﬁ! B Features|| Reports

Trail Name [Pioneer Segment Name [1 Seg Pioneer to Mill Date [apr 22, 2002
Station

Trailware

Store and manage trail data
Split, copy, reverse and combine trail

segments into trails for processing

Process data to generate grade, cross-
slope, tread width and surface reports

Create Summary trail access information

Blue shading: Fields exported to Trail Explorer or used in Trail Explorer calculations
Yellow shading: Calculated fields, also used in Trail Explorer
Red buttons: Warning - required station data is missing
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: ‘
@ TrailWare

TN Feature Data Entry
Park List || Park Info | Trail List | Trail Detal I [tatons RN Reports |

Trail Name [Pioneer Segment Name [1 Seg Pioneer to Mill Date [Apr22,2002 [

TrailWare Reports
English or Metric units

Buit
Feawrs TN/ Feature size Count/ End Remain Feature sction
Distanoe Zone Type Feature Desoription LxWxH UM Oty Distance Tread fccess Required Materials

B T
e I Data summaries:

RN — e Grade, Cross Slope and Width
CARA e el Surface Category and Type

' E ﬁ - — Tread and Vertical Obstructions
| i Chamoe_[oouter e ety [ © [ [ [ v Trail ACCGSS Information

521 | V [Bench [Back only 6 18 [18 [in | 1

Blue shading: Fields exported to Trail Explorer or used in Trail Explorer calculations
Yellow shading: Calculated fields, also used in Trail Explorer
Red buttons: Warning - required station data is missing

Station or Feature Log Report Summary Tables for Typicals

Pioneer Nofes Pi first segment assessed  Apr 22, 2002
Morgan Grist Mill loneer

ha = lastsegment assessed Apr 22, 2002
Feature Log to sart by column, click on underiined headings) Morgan Grist Mill

Grade Percentages

Length
% of trail Sum % of trail

63.9% ==0 100.0%
251% =3 36.1%
7.0% =5 11.0%
0.9% q =8 4.0%
0.9% =10
0.7% =12
0.7% =14
0.8% =16
0.0% =20
0.0% =30

over 50 0.0% =50

Total 100.0%

Extreme Summary Tables

Ploneer om0 TrailWare Calculations

- Last Segment Assessed  May7,02
Morgan Grist Mill e Y
Maximum Grade Percentages

Typical and extreme values for
e " i Longin® amoorace Grade, Cross Slope and Width

METAR Surface Category and Type
130 >= 186 %

o% Tread and Vertical Obstructions

200> 165%

128% 23070

163% 3868.0

300>= 163%
15.4% 23500

3O >= 154%
153% 33460

20>= 153%
14.1% 4330

§70>= 141%
132%

880> 132%
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Development Support

Universal Trail Assessment Process
Rotational Penetrometer and
Trailware, trail data processing software

All supported with funding from the NIH
NICHD National Center for Medical
Rehabilitation Research SBIR Program

BD ref: filename.ppt
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Wheeled Instrumentation
Sensor Package - WISP
Stroller — 3 wheeled jogging stroller with
22 inch wheelbase
Rolawheel — measures 13 inch width
and 18 inch length

ATV — collects grades and x-slopes
based on the vehicle wheelbase

OHV — same as ATV

HETAP-
Rollawheel

Page 8
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WISP Features

WISP Hardware

High speed sampling and adjustable
digital filtering of grade and cross
slope

Dual reed switches to sense forward
and backward movement

WISP Software Interface

Designed for ETRACS compatibility

Component Object Module (COM)
interface to request distance, grade
and cross slope

Calibration routine provided

Compatible with HETAP 2.0 software

BD ref: filename.ppt

One person operation to record grade
and cross slope information

Distance — forward/reverse
Standard USB sensor box interface

Laptop with Weather resistant touch
screen recommended

Extra battery suggested

High Efficiency Tralil
Assessment Process -
HETAP Software 2.3

Software that guides the user to collect
objective surface and feature trail data

Sort data to create grade, cross slope,
surface and tread width reports

SQL data base for compatibility with
larger data base systems

Calculation of Trail Access Information

Page 9
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HETAP 2.3 Station Data

Automatic recording of grade, cross-
slope and distance

Automatic capture of GPS position
Automatic image capture

Programmable alarms for grade and
cross-slopes

HETAP 2.4 Feature Data

Feature type drop down lists

Provides for recording of rotational
penetrometer firmness/stability

Image capture of features

| Type:

Description:

| zone
Trail Bed

Dimensions

L w

1
Optional Data

Yes No

7 stan

BD ref: filename.ppt

Distance: 7.2 Ft

Visual

Units of Measure: in
Remaining Tread:

Quantity: Ending Distance: (to the nearest foot)

Recommended Action:

Materials Needed:

i

Distance

m

Firmness Stabili

1

2 020 020
<. 00

4

5

Avg 020 025

Feature Type

T ——] [

5 | [Record Feature|

Stations

ty
020 030

Manual Entry

lonal Penetrometer Data

/ g < Ren. Tread
~

End Distance Reminder

For a Built Feature: Is this feature Accessible?
= This is not a Built Feature

Edit Feature Notes

Show Camera Preview |

rev: yy/mm/dd

Station Caplure - HETAP Bro 2.0 Lanpe Park: Jogsing Path

Last Station Current Station

Recorded | Copy Surf. Data->| To Record | Record Station |
25 Tread Width: 25 in Set MCW ‘ Add Features
Paved Surface Category: Paved
Ice Surface Type: Ice | Return Home

0.0 Ft [# Distance: 7.2Ft Distance Hold

-1.3 % ﬂ Grade: -0.7 % Manual Entry

2.1% #] Cross Slope: 0.8 %

|  View Data
Alarm Settings S ——

Current Segment:
2 Joggin Lampe 2007-06-12

| New Segment |
Qutslope
Check Outslope Direction

Compass Heading: P True
< Left Right-> GPS Location and Status

Lat:
Vehicle Orientation Show Camera Preview | | |,p;

Forwards Apprx. Err:
Backwards Elev:

Ervor  Garmin 675 s ot correctesd
I

Feature Capture - HETAP Pro 2.0

-
Distance: 7.2 Ft ‘

Distance Feature Type g ‘ Record Feature
Type: ) FI — T C Stations
Description:
Manual Entry
Zone
Trail Bed © Visual
Disasnslons v Rotational Penetrometer Data
L w H b
o * S Edit Feature Notes
Units of Measure: n ~ | . WP
Remaining Tread: X

Quantity: Ending Distance: (to the nearest foot)
1 5

Optional Data
Recommended Action:
Materials Needed:

End Distance Reminder
Show Camera Preview

For a Built Feature: Is this feature Accessible?
Yes © No © This is not a Built Feature

HETAP 2.3 System
Features

Data center to generate reports with

sorting

Combine, reverse and split trail
segments for data processing
Create TAl summary reports
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[ HETAP 2.0 Data Center

Foara B7 .. Feaura Type Staton Gsta...
it nesrsst a ot

e 50

Deag

me3

Summary Name.

i et 1

anyon Wondhead Trad Summeary

. Trafi Cover Sheet

Trail Cover Sheet Data
Trail Name: [Iogging Path ] ET=r==
Trail Type: Loop

Destination Type: Field - Sport

Trailhead Location: Directly In front of the "Welcome to Lampe Park” woodsn sign

NOTE: Traibed Locaton written £ an unfarmder hiker can locsts e il

Trail Usage/Activities Allowed: Trail Usage/Activities Not Allowed:

1 [Bicycling Camping
2 Pedestrian Dogs

3 Picnicking

4

Features Data Report: Cumulative Distance

seq. Agar. Faature y LU End Trd. Bta Action
Num. Dist | 200 Type Description. L W H o QW pice weth | Ace. | Required

DoTral Landside Tokouttawhee 45 &7 Om 1 0 0
2 wal

2 B 7.2Trall Rotatonal Fenatramstsr Readings o oo 1 o o

material
Mecded

BD ref: filename.ppt
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Park Cover Sheet Data

Overseeing Agency: [Inhouse ] it Baia.
Park Name: Lampe Park

Address 1: 1453 South Drive

Address 2:

State\Province: NV

Zip Code: 89768

County: Douglas

Park Information/Amenities:
Contact Person

Phone Number

e-mail Address

'Web Site Address

Open year round with baseball fields, horseshos pits, volleyball cou

NOTE: Uise il + Enter for 3 new Ine.
1 e e
2 1 Wocdhead Trail Summsry

ek

North Carolna
£l North Dakota

Stations Data Report: Max Cross Slope

Seg. | Aggr. | Cumel. K-Slope | Grade  Surface | Surface Comp. Comp.
pe | Fwd. Rev.

Cummil,  Tread

Mumber Distance. Length Percent Width (%) | (%) Categacy Ty
L ? 2 sas o5 21 -13pawed ke 0000 0000
2 oa 72  sas = 13 = nmo oo
3 01 73 w00 @ 3 ks Dm0 000
4 S 73 2 w00 = o e 0mo oo

Trail Information Formats

Trail Access Information - TAI
Information sheets

TAIl Laminated strip decals
Full panel signage with TAI
TAIl on Web Site

Page 11
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WOME ABOUTUS  DIFIMITIONS

»auick
P2 1ran FEATURES TRAIL SEARCH

stomize your search by rail
use and features.

PP 1Ran access

d a trai 0 suit your ability
Search by grage, cross-sape
and suface

3 fasn Redetoss &
P2 1Ran. MANAGEMENT Boukte Crouk, CA
Authorzed rall managers may
add or sdit il informatior
ontact Bensficial Designs

P 2100y b ot 4
m M e——

finshed 3 tree hour hike in on
s’ 1l Haveyou encauniared
rwabsie is unique bacause it
aformed decisions ab
el i svitie
all users, butis particutarty helpful for indi
with young children, and novice hiker

ail? The Trail

{whh publc tan
and

d which tal
e cesired exp

adults, parent

HOME ABOUTUS DEFINITIONS LINKS TRAIL ACCESS INFORMATION

TRAIL FEATURE SEARCH

Find a trail that fits your interests and abilities by selecting your

TRAIL ACCESS SEARCH Use this
electing your preferences from e
. preferences in

use and feature:

P2 1rai access

Find a trail 0 suityo

Choase a state; [Indiana

rev

oflass importance.

1.0 mi (1.6 km) or less

arade,
and surface.

m
304 of et el ool
Contact

P2 contact us

o
e

5 al Explorer
older

www.trailexplorer.o g

WOME  ABOUTUS  UFINITIONS  UNKS

TRAK ACCESS INFORMATION

i selection
P2 1RAIL FEATURES preferences from the options below. To broaden your search, remove preferences in categories of
Customize your search by trail 1SS importance. For the definition of a term, click on the term S
use and features. Typical | Max | Typical | Max | Tread Case |surfoce |surface
Crade | Crade | Wope | Xolope | Width Vit | P | et
P i acs Choose a state Uses perritte Destination Feature Ty 9% [35% 2% [50 a [Am  [Rodqouiier
e Indiana hikingfwelking/running =] [No preference
(1 1% |4 na [Paved |Asphalt
Search by grade, cross-slope s
andietiface Desired trail lenath Typical grade: Firmness required ¢ RN Lo ) o8 ki oe oy Hen O Cruehec e
P2 1RAIL MANAGEMENT 211060m (331060km) =]  [Nopreference = Firm or betier ¥, Spring il Stats Park [N 2% 7% |22% | cmifna  [paved |asphalt
Authorized trail managers may = . — = — — - —
G ol i — e 2 o te park | o8] o |3.0% 8% mifna  |Fem |5
GoptactBenatcial Desions o 3 |Spnng Mill State Park N [04miles (06 [3.9% [27% |2.8% |9% 49 (125 cm) na Frm Sox
)
£urtn Camels | Turkey Run State Park |IN 0.1 miles ( 9% |2% |18% (5% |60m(152cm|na |Fem |Crushed Stone
home | about us | definitions | trail = km) ynes
ok | sckomiadaments | Turkay Run State Park |IN_ |02 mies (03 |3.1% |9% |43% |11% |60m{152cm)[na  |Fem |Crushed Stona
@ Cnpvngm 2001 Beneficial Designs == km) ines)
Turkay Fum State Pack |IN (0.1 mies (02 |3.3% |6% |27% (5% |60m(152cm)[na  |Fem |50
km)

www.trailexplorer.org

EXEUORER I s e s e At

Trall 11
Turkey Run State Park

Route 1 Bor 16

Con

Phone:
FAX:
Emait

Websita: a

k)

Length: 02 mies (0
Destination: _Lict

Dostination Type:

W

1 A short hike

il 11 starts fom the Senice Road o Holow t

ial and Log Church

fative Elovation Gais

Cumulative Elevation Loss: £ (1 m)
Uses:  Hiking Facilites:  Hstarical
Fratures: Obstructions:
Minkum Tread Width 60 in
£ the trail (152 cm)
" um 3d Width i B0 i (15

Trail Surface is Crushed Stone

(Fines)
) 100% of the tral is Fim
on fhe s is Soh
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Trail Uses

Hazards and
Obstructions

TAI
Information

Sheet

Dogs on Leasi

Pacific Crest Trail

Eldorado National Forest

Trail Length 1.1 mi (1.8 km)
Linear trail

NatioralSceric Tralland st

waihead. A 53,00 parking charge i eauired o park and ke

e g o Seir cala el megs e s

Slovaton crange

Gain 427 1130 m)
Loss 821t 2sm)

TypicalGrade s 85%
of th s bevieen 5 and 22%
,m L8 s between 20% and 22%

Typical Cross Slope is 3.1%
20% of the trail i betwreen S5 and 11%
2261 (59 m) is botween 8% and 11%

Typical Tread Width is 49 in (124 cm)
Tread Width ranges from 14 in (36 cm) to 100 (254 cm)

Trail Surface is Soil
1005 ofthe il s Hard or b
5962 1 (1817 m) of he i is Firm o better

Trailhead Location

o s the e wen 12 e by
szmw m,wm ke, M coar s AT v

yy/mm/dd
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Truckee River
Bike Path

Cottonwood Park to
Larkin Avenue

—
Length 2.4 mi (3.9 km)

Hiking

Bicycling

h No Motorized

Vehicles

Typical Grade 0.9%

1208 (369 m) is 3%

Tread
Width

Typical Tread Width
95f(29m)

M@ Surface

) Type

Asphalt

100% is Paved
Obstructions
Curb & inches high

r‘ Post 56 inches high
—

Rut 2 Io 3 inches high

Trail Access
& information
= @

TAI Trail Signing
Examples

Full Panel Signage
Examples

Trail Access Information

Top view map for location
information

Agency Logo
Locator information

rev: yy/mm/dd
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Riverview Park / Mexican Ditch Trail System

Trail Use:

Hiking

ll Pines / Kahle Park
Bike Paths

Lampe Park

BD ref: filename.ppt Page 14
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Preventing Access
Barriers

Need to provide access to all
allowed user groups

Need to prevent those user groups
not allowed

o
TRAIC
EXPUORER rom asourvs owrmmons umes Al Acciss iNrosuaTion

TRAIL ACCES!

P2 1 reatnes selecting your broaden ve
arch byrail  Preferences in categories of less importance. For the definition of a term, clck on the term

Choose a state; |Indiona ¥
P i access
Find atrail 1o sutyour abilly.  Tral ie ace Firmng
Search by grade, €105 1.0 mi (1.6 km) o less - Firm or better %
=y ' ) 2 =

s
[5%orless

P rran sana

gl ead wigr ik
[No preterence Bl [%inches 31 omor greaier B

Find Trails Clear Form

www.trailexplorer.org
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Kissing
Gate
Barrier

A\‘$

Step Over Barrier

BD ref: filename.ppt Page 16
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K Barrier

Second
Inverted Bollard
Design

‘/' Abilities EXPO

rev: yy/mm/dd

Beneficial Designs Tralil
Gate Barrier Work

First Inverted
Bollard Design

Motorcycle
Testing

Third Inverted
Bollard Design

Motorcycle
Testing

Page 17
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Electronic Trail Gate Barrier

Detect the presence of motorized trail
vehicle at trail access entry

Notify via phone or internet message
Voice, image, text or GSM text message
Report via alarm or dispatch service
Capture of video before and after event
Onsite alarm options

Pedestrian and Motorized
Vehicle Trail Traffic Counter

Electronic Trail Gate Barrier

Set up 32 inch clearance mechanical trail
gate barrier with steel or concrete
bollards

Detect the presence of motorized trail
vehicle at trail access entry point
Silently report violation using desired

format or onsite alarm

BD ref: filename.ppt
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Electronic TGB
Specifications

Infra-red sensor technology with
fresnel lens

Field of view is approx 2 degrees

At 50 feet the field of view is approx
20 inches

Dynamic detection of hot objects
entering field of view

Public Rights of Way
Assessment Process
(PROW-AP)

Peter Axelson, Barton Cline,
Dana Helwig, Nathan Tolbert

Beneficial Designs, Inc.
Minden, Nevada

Page 18
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Reasons for Assessment Users of Detailed
of Sidewalks Sidewalk Data

Assess existing conditions

Determine compliance with
guidelines

Identify obstructions and hazards
Prioritize reconstruction

Sidewalk Planners
Designers
Engineers
Contractors
Inspectors

SWAP

Data collection along sidewalk segments
Element Data

Curb Ramps

Driveway Crossings

Medians

Pork-chops etc.

Gurb Ramp Data Collection
Fom

BD ref: filename.ppt Page 19
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Driveway Data Collection Form

SWAP

Tedious
Time Consuming

Bending and squatting — 10-20x per
sidewalk element and on sidewalk
segments

HE167/7 rsnss 77o/5 Project #:_2/4- 2 Date: #/>2/07

Street Name:_o.¢/ ) 4457 SegmentName;_# _ Distance:;>77'7
RN CovnTy Roap yo #ectinvd o |

Manual Data Collection
Error Potential

Smart level in wrong units
Smart level on hold
Misreading of smart level
Data recording errors
Data entry error

BD ref: filename.ppt Page 20
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. PROWAP Sidemlk FeatureCapture EEE
- [Grade: | -0.1
PROWAP Sidewalk Feature Capture | =
Check Calibration 24
Welcome the Sidewalk Feature Capture Dialog! :Leas; Select Feature Type X
ncl
[ TR 1) Click [Calibrate] to verify sensor calibration Bus Stop ing
T h Bus Stop Shelter
PROWAP - Public Rights of Way Assessment Process 2) Select an Element Type from the Please Select Feature Type

drop-down menu

Use Trimble GPS

3) Name the Element

Declination ;1.0 F  NOAA Magnetic Declilnation Calculator Type of element - Street it is on -

DAL Side of street n/s e/w - cross streat -
side of cross street n/s efw
Sidewalk Elements Sidewalk Features Surface Profiler (to next cross streeet and side of
HEEFEFRE P, cross street, if this is a segment) -
Stoll Data Collection initials of operator - year - month - date

Merge GIS and GPS Data

E | Skip. Cancel

. PROWAP 5icemalk eature Eapture - PROWAP 5icemlk eature Eapture
- 01 - 01
| PROWAP Sidewalk Feature Capture | [ PROWAP Sidewalk Feature Capture |
Check Calibration Check Calibration 2
Bus Stop Shelter v Bus Stop Shelter v
___________________ Applegate Ballfield BSS1 BC 2009-05-19 mmmmmm——————————__| Applegate Ballfield BSS1 BC 2009-05-19
Grade X-Slope Length Width Grade X-Slope Length Width
BSSC BSSC -
BSS | —MA- —MNA- BSS A -
pss-0 A —ra- [ | BSS-0 ~MA- ~NA- | —NA-

BSs0 Bss-L

Capture

| Skip. Cancel Capture E | Skip. Cancel

8 PROWAP Sidewal Feature Capture . PROWAP Sidewali Featare Capture
i Grade: | -0.1 i Grade: | -0.1
PROWAP Sidewalk Feature Capture = PROWAP Sidewalk Feature Capture =
Check Calibration 23 Check Calibration 23
Bus Stop Shelter - Bus Stop Shelter -
___________________ Applegate Ballfield BSS1 BC 2009-05-19 e _____| Applegate Ballfield BSS1 BC 2009-05-19
Grade X-Slope Length Width Grade X-Slope Length Width
BSSC 0123 ﬂ 37 BSSC 0123 20 70
BSS VA~ —MA- BSS
, BSS-Q IWA- ~lA- ~A- , BSS-0
1 1
1 1
1 1
I I
1 1
1 1
1 1
1 1
I I
- -

Capture E | Skip. Cancel E | Skip. Cancel
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. PROWAP Sidewalk Feature Capture

[S[ETS]

PROWAP Sidewalk Feature Capture

Shetter Structure

[orade: | 0.1
Check Calibration 23
Bus Stop Shelter -

Applegate Ballfield BSS1 BC 2009-05-19
Grade X-Slope Length Width
BSSC 0123 @0 7o

%0

. PROWAP Sidewalk Feature Capture

< || skip

Cancel

. PROWAP Sidewalk Feature Capture

PROWAP Sidewalk Feature Capture

i q
- - L]
[} lxl-‘—‘
, \
B A
BSL-L 1 ]
1 1
1 I
DAJ.: BSL :DA-H
=
—

BsLW |

rev: yy/mm/dd

07
Check Calibration 24
Bus Stop Landing 4

Applegate Ballfield BSL1 BC 2009-05-19

Grade X-Slope Length Width
b, AR
— NA A -

DAR

Capture E Skip. Cancel

PROWAP Sidewalk Feature Capture

Check Calibration
Bench v
Applegate Ballfield BN1 BC 2009-05-19

Grade X-Slope Lenagth Width
o B

BN-H  —IVA-

Capture

Skip. Cancel

. PROWAP Sidewalk Feature Capture

PROWAP Sidewalk Feature Capture

BD ref: filename.ppt

07

| Check Calibration |

Bench

Applegate Ballfield BN1 BC 2009-05-19
Grade

Slope Length Width
-“ﬁ 37

— A —

24

Capture E Skip.

Cancel

. PROWAP Sidewalk Feature Capture

PROWAP Sidewalk Feature Capture

07
Check Calibration 24
Bench b

Applegate Ballfield BN1 BC 2009-05-19

Grade X-Slope Length Width

BN-H VA

e |
Bench 1
1
4 e 1 1
BNH 1 l=or=l 1
B, I kaaday
[ —— I
BNL | _a_
i
«
1
b
amw
[—

Capture E Skip.

Cancel

. PROWAP Sidewalk Feature Capture

PROWAP Sidewalk Feature Capture

BNHT

Bench
Applegate Ballfield BN1 BC 2009-05-19

06
24

Check Calibration

Grade X-Slope Length Wid
4 42. 70

< || skip

Cancel

Page 22



Title of Slide Presentation

. PROWAP Sidewalk Element Caplure.

PROWAP Sidewalk Element Capture

| offline

Check Calibration

i

Welcome the Sidewalk Element Capture Dialog!
1) Click [Calibrate] to verify sensor calibration

2) Select an Element Type from the
drop-down menu

3) Name the Element
Type of element - Street It is on -
Side of street n/s e/w - cross street -
side of cross street n/s e/w
(to next cross streeet and side of
cross street, if this is a segment) -
initials of operator - year - month - date

Please Select Element Type -
onal Curb Ramp
d

Garmin GPS Status:

Error : Garmin GPS & not cornectedd

" Station Captaro - PREIW-AP.Pubiic Werks: Main

= | Skip.

Cancel |

Data Export

SQL data structure
Trimble Pathfinder Office

Into GIS Software
Into CAD Software
Excel

rev: yy/mm/dd

Last Station

Recorded Copy Surf. Data -> |
Tread Width:
Surface Category:

Surface Type:

#] Distance:
# Grade:
#] cross Slope:

| Alarm Settings Calibration

New Segment |

Current Station

To Record

48 in Set MCW Add Features

Paved 3

Concrete « | Return Home
Distance 0
T Distance Hold
is on hold.

1=z Manual Entry

37

View Data

Current Segment:

Outslope
Check Outslope Direction
<- Left Right->

C PW Main 1st to 2nd 2009-05-1

Compass Heading:
GPS Location and Status

Lat:
Vehicle Orientation Show Camera Preview Lon:
ards Apprx. Err:
Backwards Elew:
Errcr Garmin G5 ot cormeced

Sidewalk Access Summary Info

Carson City
Washington St

Wash. N Roop to Valley JV 2009-04-21

Trail Length
Elevation: Gain:

0.1 mi (0.2 km)
6.3 ft (1.9 m|

Assessment Date:
Agency: Public Works
State: Nevada
County:

Trail Type

Loss: 271t(0.8m)

Typical Grade: 1.2%
Typical Cross

Maximum Grade: 8.5%
Maximum Cross

Slope: 4.2% Slope: 17.0%

Typical Tread

BD ref: filename.ppt

Minimum Tread

Width: 48.0in (121 cm) _ Width:

30.0in (76 cm;

" Station Captaro - PRIW-AP. Pubiic Werks: Main

Last Station

Current Station

Recarded Copy Surf. Data -> | 7o Record | Record station |
48 in Tread Width: in Set MCW Add Features
Paved Surface Category: o
Concrete Surface Type: « | Return Home
0.0 Ft #] Distance: 10.3Ft Distance Hold
12.2% # 0.0 % Waniial ity

3.7 % #] Cross Slope:  -0.0 %

. View Data
| Alarm Settings Calibration New Segment | Current Segment:

Outslope
Check Outslope Direction
<- Left Right->

Vehicle Orientation Show Camera Preview
Forwards

Backwards

C PW Main 1st to 2nd 2009-05-1

Compass Heading:
GPS Location and Status
Lat:

Lon:

Apprx. Err:
Elev:

Ervort Garmin 675 i nat coreacted

Sidewalk Segment Station Data for 33 Maximum Grades

Page 23



Title of Slide Presentation

Repeatability Segment
Testing

Typical grades and cross slopes
were within 0.5%

Maximum grades and cross slopes
were within 2.0%

. PROWAP 5idewalk Element Caplure

| 06
Check Calibration 17

Diagonal Curb Ramp
Main N 1St E BC 2009-05-19

Grade X-Slope Lenath Width
1 | |

PROWAP Sidewalk Element Capture

SAR A
DAR A
FFR [ A
FFL [ )
DAL /A
SAL /A

c — A -

Garmin GPS Status:

ETOe; Garriin GFS & nat Corrected

Capture ils"i Cancel

. PROWAP Sidewalk Element Caplure.

rev: yy/mm/dd

Time Study of Sidewalk
Element Measurement

5 Curb Ramps and 5 Driveway crossings
measured with SWAP and PROW-AP

Measured by 5 different assessment
coordinators without experience

75 - 80% time savings noted

. PROWAP 5idewalk Element Caplure

T 02
| PROWAP Sidewalk Element Capture |
Check Calibration 24
Diagonal Curb Ramp v
Main N 1St E BC 2009-05-19
Grade X-Slope Length Width

R 10426
st [
SAR !
DAR N
FFR [ [
FFL m A
DAL M
SAL M
FGU [ A
RW
c H
FR
FL N
GU

Garmin GPS Status:

ETOr: Garrin GPS & ot corected Capture || <- | | Skip Cancel

. -19
PROWAP Sidewalk Element Capture
Check Calibration 04
Diagonal Curb Ramp -
Main N 15t E BC 2009-05-19
Grade X-Slope Length Width
R &
SL 19-04
san I I
DAR !
FFR [ A
FFL [l A
DAL M
SAL M
FGU [0 A
RW
c [
FR
FL
GU M
Garmin GPS Status:
e Gerran GPS ot correced Capture | <- || Skip Cancel

BD ref: filename.ppt

. PROWAP Sidewalk Element Caplure

PROWAP Sidewalk Element Capture b

Check Calibration

17

Diagonal Curb Ramp

Main N 15t E BC 2009-05-19

Grade X-Slope Length Width
10426

Garmin GPS Status:

Erroe  Garrnr

P 6 ot carvected Capture | <- || Skip Cancel
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. PROWAP Sidewalk Element Caplure.

PROWAP Sidewalk Element Capture | R ks
| Check Calibration -109

Diagonal Curb Ramp 4

Main N 15t E BC 2009-05-19

Grade X-Slope Length Width
&

Garmin GPS Status:

Error : Garmin GPS & not cornectedd

Capture E Skip. Cancel

. PROWAP idemlk Element Caplure IE&

02

PROWAP Sidewalk Element Capture |

| Check Calibration |

Diagonal Curb Ramp ¥

Main N 1St E BC 2009-05-19

Grade X-Slope Length Width
10426

Garmin GPS Status:

ETOe; Garriin GFS & nat Corrected

Cancel

. PROWAP Sidewalk Element Caplure.

PROWAP Sidewalk Element Capture |

| Check Calibration

Diagonal Curb Ramp 4

Main N 15t E BC 2009-05-19

Grade X-Slope Length Width
&

Garmin GPS Status:

Error : Garmin GPS & not cornectedd

Capture E Skip. Cancel

BD ref: filename.ppt

rev: yy/mm/dd

. PROWAP Sidewalk Element Capture &=
PROWAP Sidewalk Element Capture | R Grade: |1126
| Check Calibration 181
Diagonal Curb Ramp 4

Main N 15t E BC 2009-05-19

Garmin GPS Status:

Error ; Garmin GFS & not corectesd

Capture E Skip. Cancel

. PROWAP 5idewalk Element Caplure

| PROWAP Sidewalk Element Capture | ...~ 20
| Check Calibration e 0.1
Diagonal Curb Ramp ¥
Main N 15t E BC 2009-05-19

Grade X-Slope Length Width
R 1 26
sL
SAR N
DAR N
FFR 4 ;
FFL 24161
DAL 0
sa [N
FGU
RW
= .
R
FL
Gu

Garmin GPS Status:

ETOr; Gariin GFS & ot corrected

Capture E Skip. Cancel

. PROWAP Sidemll Fement Capture [

PROWAP Sidewalk Element Capture | R 2
| Check Calibration 24
Diagonal Curb Ramp 4

Main N 15t E BC 2009-05-19
Grade X-Slope Length Width
3

Garmin GPS Status:

Error ; Garmin GFS & not corectesd

Capture E Skip. Cancel
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. PROWAP Sidemalh Element Captire B . PROWAP Sidemall Element Capture
s 52 s 5.1
PROWAP Sidewalk Element Capture PROWAP Sidewalk Element Capture
Check Calibration 24 Check Calibration 24
Diagonal Curb Ramp - Diagonal Curb Ramp -
Main N 15t E BC 2009-05-19 Main N 15t E BC 2009-05-19
Grade X-Slope Length Width Grade X-Slope Length Width
R 04126 R 10426
SL SL
SAR SAR
DAR DAR
FFR FFR
FFL FFL
DAL DAL
SAL SAL
FGU FGU
RW RW
c c
FR FR = NiA~
FL —NA- | A FL - — N/A~
GU — NA—~ cu NS
Garmin GPS Status: Garmin GPS Status:
Eror G GFS oot coverted _<- || skip Cancel Eror G GFS ot corvected _<- || Skip || Save || _Cancel

Designing for GIS
Compatibility

Points — Features — Elements
Lines — Sidewalk corridors
Sidewalk symbol font library

R o3 vo3x [T T L dh

Bench Light Light with  Parallel Curb Curb Driveway
two curb ramp ramp crossing with
pedestrian ramp with with setback
signal retum  flares landing
actuators curbs
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Creation of Shape Files

Use CAD software to process data
- AutoCAD Map
- Microstation

Or bring data into GIS software using
scripts written for the data

- ArcMap with Arcinfo

PROW-AP Benefits

75-80% less personal time required
Automatic data recording

Less physical stress and fatigue

No hard paper copies

Increased data accuracy

BD ref: filename.ppt

PROW-AP Municipality
Benefits
Prevention of liability

Reduction in complaints
Reduce need to reconstruct

Acknowledgement

Phase | SBIR funding for the High
Efficiency Pedestrian Sidewalk
Assessment Process was provided
by the U.S. Department of
Transportation through Federal
Highways Administration grant
number DTRT57-08-C-10058.
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Improving Trail Surfaces

Provide firm and stable surfaces
Remove trail obstructions

Protect environmental and cultural
resources

Sandy Swale

Carson River Park 2

'%andy SWES After

=

Tahoe Meadows
Interpretive Trail
Accessibility
Improvements

BD ref: filename.ppt Page 28
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New Culverts

Soil Stabilization
Products
Safety Tred Il
EGA 20
Envirogrid Paver
GeoBlock?2
Gravelpave2

BD ref: filename.ppt Page 29
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Accessibt

Sare

-

Imp rof_'/”sd'

Geowebbing
Displacement

Envirogrid
Paver
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Gravelpave2
Before
Installation

XA DR RARAAD w.tw.‘ DD

B e e D NOR

g e PR S S A B S A A =
0y

Q)
4 sz.t‘*"’.

)

Gravelpave2 [aF = AT Rotational
After o - 2ER ' N . Penetrometer
Installation ‘ . &
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Rotational Penetrometer
Readings-Gravelpave 2

Before Application After Application
Firmness  Stability Firmness Stability
0.18 0.77 0.17 0.37
0.17 0.87 0.17 0.38
0.17 0.77 0.18 0.42
0.18 0.88 0.17 0.35
0.18 0.79 0.18 0.40
0.18 Avg 0.82 0.17 Avg 0.38

Tahoe Meadows Accéssibility éﬁ'd £
Environmentaldmprovements

A

Wet Social Routes
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Stair
Construction

New East e 2 v New West
Stair ST e

Existing
Causeway
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Causeway Construction

Lt )

Causeway
Relocation

Safety Tred I i g & GeoRunner

Plastic Roll
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Existing
Experimental
Boardwalk

Trex & Plastic
Surface

This won’t be too har' ’

Material Handling Issues
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Bring in the Young Bucks...

...and a few Crazy People

50 To»n:s
of Woed "~
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Wet Bog in
Late Spring
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i~ Stone%Steﬁ 3
Rigarian
_Crossing

it

Rock Stope - g

Corridor e :
: : -~ Relocation of Old

Boardv_yalk
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- B efbre Causev\/,ay_ TR,
and-Bridge

Safetydired il &
Ramp Approach™®
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. /
Tahoe Meadows

West Tahoe Meadows Loop Trail System

Funding Support

Nevada Recreational Trails Program-
Nevada Division of State Parks

Beneficial Designs, Inc.
Minden, Nevada

www.beneficialdesigns.com
mail@beneficialdesigns.com
775.783.8822 voice
775.783.8823 fax

Administered by the Federal
Highway Administration (FHWA)
Safe, Accountable, Flexible, Efficient

Transportation Equity Act: A Working toward universal access

through research, design & education

Legacy for Users (SAFETEA-LU)
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" o,

- \Wilderness

Accessible
Trail Access
Point

Prioritize work on'thefe
accessible area, oftena 3
hazardous area N o _
: * Beneficial Designs, Inc.
P Minden, Nevada

www.beneficialdesigns.com

peter@beneficialdesigns.com

jeremy@beneficialdesigns.com
775.783.8822 voice
775.783.8823 fax

Working toward universal access
through research, design & education

Beneficial Designs, Inc.
Minden, Nevada

www.beneficialdesigns.com
mail@beneficialdesigns.com
775.783.8822 voice
775.783.8823 fax

Working toward universal access
through research, design & education
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